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ALGEBRA. 

89. Proposed by 0. A. MILLER, Ph. D., Instructor in Mathematics, Cornell University, Ithica, N. T. 

Solve by quadratics, x 2 +y—7 (1), 

3 + 2,2=11 (2). 

IX. Solution by 3. F. NOKBIS, Professor oi Mathematics and Astronomy, Baltimore City College, Balti- 
more, Md. 

x 2 +y=7 (1), x+o/ 2 =ll (2). 

Eliminating y, z'-Ux* + x+38=0 (3). 

As in many other cases of this nature, resort must be had to special ex- 
pedients. Vide Ray's New Higher Algebra, sec. 253. 
Equation (3) may be put in the form 

xi-lx* + 2x s —4a;* - 10s 2 + 20a;- 19x+ 38=0 

by subtracting and adding 2x 8 , separating — 14x 2 into —4a; 2 and —10a; 2 , and 
placing 20x— 19x for x. 

x 8 (x-2) + 2x 2 (x-2)-10x(x-2)-19(x-2)=0. 

(x-2)(x 8 + 2x 2 — 10x-19)=0, by factoring. 

.-. x^-2=0 (a), and x 8 -r2x 2 — 10x-19=0 (b). 

Hence x— 2 ; substituting this value of x in equation (1) or (2), j/=3. 

I cannot discover any special artifice by which the roots of equation (b) can 
be found by quadratics. By Sturm's Theorem, the three roots of equation (b) 
are found to lie between 3 and 4, —3 and —2, —1 and —2. By Horner's Meth- 
od, they are found to be x, ==3. 1313125, x„ =-3.283185, x 8 =-1.84813652 ; the 
corresponding values of y are y t =-2.8051181, t/ 8 =-3.779310, j/ s =3.58442837. 

X. Solutions selected by SYLVESTER BOBINS, North Branch Depot, N. J. 

(A). From (1), 2/=7-x 2 ; from (2), y= l /(U-x). 

.-. 7— x 2 =i/(ll— x). By squaring, 49— 14x 2 + x*=ll— x. 

.-. x*-10x*=4x 2 -x-38. 

Add 2x 8 -19*=2x 3 -19x, and x 4 + 2x 3 — 10x 2 — 19x=2x 3 + 4x 8 -20x-38. 

Factoring x(x 3 +2x 2 -10x-19)=2(x 8 +2x 2 -10x-19). 

.-. x=2, i/=3. 

[W. L. Harvey in "Our Young Folks," New York Tribune.] 
(B). (l)x 2 +2/=H. (3)x 2 — 9=2 ~y=d, by assumption. 
(2) x + y 2 =7. (4) x— 3=4— y*=sd, by assumption. 

Since x-3=sd, (x-3)/s=d, and x 2 -9=d, so x 2 -9=(x-3)/s=(x/s)— (3/s), 
x*-(x/a)=9-(3/s). 
x 2 -(x/8)+(l/4s 2 )=9-(3/s) + (l/4s 8 ). 
x-(l/2 8 )=3-(l/2s). 
.•. x=3, and y—2. [From The School Day Visitor.] 
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Note on No. 78, Algebra. Mr. Boorman misapprehends the "real point" 
of my comment. I will endeavor to make my meaning plain. 

Given x*+xy=10 and y*+xy=15 to find the values of a; and y. Adding 
these two equations and taking the square root, we have x + y—±5. Dividing 
the first equation by this, we have a;=±2, and in the same manner, y~±Z. 

I have supposed that it is settled that an equation of the second degree has 
two roots and no more, especially when the equation can be solved by an equa- 
tion of that degree ; and that when an equation of a higher degree, which 
has more than two roots, is needlessly used in the solution, still the number of 
roots of the original equation is not thereby increased, and that all, save two, of 
the roots of the higher equation are not roots of the original equation. 

Now, Mr. Boorman, in his solution, page 43 of last volume, by transpos- 
ing xy to the other side of the original equations and then multiplying the two 
equations together, obtains an equation of the fourth degree. So I said in my 
Note (and say now) that his solution seems to me to involve the following course 

of reasoning: If a; 2 =36 (1), then z 4 =1296 (2), and as equation (2) 

has four roots, therefore equation (1) has four roots : a manifest error as it seems 
to me. 

I did not "'mistake him to mean" that the roots of s 4 =]6, are ±2 and 
=f-2; but in his solution of No. 78, he says there are eight roots, viz.: x— =p2 and 
y=q=3, and x=±2 and y~dzB. But I said that ±2 and =p2, taken by themselves, 
are precisely the same, and therefore that his eight roots are really only four, i. 
e. two pairs, two values of x and two values of y, precisely as are obtained with- 
out transforming the original equations of the second degree into a biquadrate 
equation. Josiah H. Drommond. 

GEOMETRY. 

105. Proposed by B. F. FINKEL, A.M.,M.Sc, Professor of Mathematics and Physics, Drury College, Spring- 
field, Mo. 

Sind A, B, C, D vier harmonische Punkte und beschreibt man uber dem Durchmes- 
ser AC einen Kreis, von welchem S ein beliebiger Punkt ist, so wird derjenige Kreisbog- 
en, welcher innerhalb des Winkels BSD liegt, entweder von A oder von halbirt. 
[Reye's Geometrie der Lage, page 191.] 

I. Solution by C. HORNUHG, A. M„ Professor of Mathematics, Heidelberg University, Tiffin, Ohio. 

Sind A, B, C, D vier harmonische Punkte und S ein beliebigen Punkt auf 
dem Kreis ASC, so sind SA, SB, SO, und SD vier harmonische Strahlen, denn 
vier harmonische Punkte werden aus jedem Punkte (S) durch vier harmonische 
Strahlen projicirt. 

Weil aber die Strahle&C auf der Strahle SA senkrecht steht, so halbirt sie 
den Winkel zwischen den anderen beiden, Strahlen SB undSZ), und folglich den 
Kreis-bogen zwischen denselben, nach dem Satz : "Wenn von vier harmonischen 
Strahlen zwei getrennte auf einander senkricht stehen so halbiren sie die Winkel 
zwischen den anderen beiden Strahlen." 



